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(54) IMAGE PROCESSING DEVICE AND METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress the 
occurrence of the inter-block discontinuity of an 
enlarged image by generating an original image frequency 
component to extract a low frequency component, 
acquiring the relation information wit a high component 
coding means between the low frequency component 
and the remaining high frequency component of an 
original image frequency component, coding the relation 
information to combine the low frequency component 
and the relation information and generating the simple 
image data. 

SOLUTION: An original image orthogonal transform 
means 11 transforms an original image acquired by an 
image input means 10 into the component data in a 
frequency space. A low component extraction means 
100 extracts a low frequency component of the 
frequency component data on the original image. A high 
component coding means 13 codes a high frequency 
component area which remains when an amount 

equivalent to the low frequency component is removed from a frequency component of the 
original image. A code synthesizing means 14 combines the code string of relation information 
between the low frequency component acquired from the data on the rule description obtained 
by the means 13 or the coefficient, etc., of an approximate expression used by the means 13 
and a high frequency component and the low frequency component data on the original image 
and then stores them in a storage medium 15. 
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[0033] In the low component extracting unit 100, the low 

frequency component of the frequency component data of the 
original image is extracted as shown in Fig. 2(b) . 
[0034] In the high component encoding unit 13, a high 

10 frequency component area (e) that is left when the low 

frequency component (c) is subtracted from the frequency 
component of the original image in Fig. 2(b) is encoded. 
Here, as shown in Fig. 2(e), the area of the low frequency 
component is divided into small blocks of HI to H5 . 

15 Likewise, as shown in Fig. 2(f), the area of the low 

frequency component (c) is divided into blocks of LI to L4 . 
The frequency component within each block of HI to H5 of 
the high frequency component (e) is mutually associated 
with each block of LI to L4 of the low frequency component 

20 (f ) . For example, the association can be performed by way 
of a primary expression as an (Expression 3) where a given 
constant coefficient is multiplied, or by way of 
approximation of the frequency component within each block 
of HI to H5 by a given multidimensional function ij; (LI, L2, 

25 L3, L4) where a variable is the frequency component of each 
block of LI to L4 . 
[0035] 

[Expression 3] 

Hl=a-L2 
30 H2-L4 

H3=(3-L3 

H4=L3 
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H5=y L2 

Further, the association can also be performed by way 
of a matrix; in this case, there is no need to prepare a 
uniform coefficient within each block. That is, a 
5 coefficient matrix of M_C1 to M_C5 for each block of HI to 
H5 is prepared and a low frequency component matrix of M_L1 
to M_L4 that is configured by the frequency data within the 
block of LI to L4 is used. Based on these matrices, a high 
frequency component matrix of M_H1 to M_H5 that is 

10 configured by the frequency data within the block of HI to 
H5 can be probably expressed. In either way, the low 
frequency component data in Fig. 2(c) is used to define the 
remaining high frequency component of Fig. 2(e) that 
expresses brightness of the image and edge information as a 

15 rule with good accuracy. Thereby, the data capacity of the 
high frequency component can de reduced. 

[0036] The encoding storage unit 14 performs a process 

in which the low frequency component data of the original 
image is combined with a rule statement obtained in the 

20 high frequency coding unit 13 or a code string of the 

associated information between the low frequency component 
and the high frequency component, obtained by data of the 
coefficient or the like of the approximate expression used 
in the high component encoding unit 13, and the resultant 

25 data is stored in the storage medium 15 as simple image 

data. For the subsequent read-out and decoding process, by 
writing into header information within the storage medium 
information such as the number of stored image data, a size 
of each image data, a ratio of the low frequency component 

30 data in each stored data, a ratio of the codes that express 
the high frequency component, or the like, each data can be 
effectively extracted. 
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[0040] In Fig. 1, the user applies an instruction signal 

to extract a desired image that is outputted to a high 
resolution laser printer or ink jet printer, or edited on 
5 the CRT, out of the simple image data stored in the storage 
medium 15 by the image processing device, which is the 
first embodiment of the present invention. Based on the 
instruction signal, firstly, the low-component decoding 
unit 16 extracts a central low frequency component from the 

10 storage medium 15. The high-component decoding unit 17 
then decodes the high frequency component from the low 
frequency component obtained in the low-component decoding 
unit 16 and the associated information between the high 
frequency component and the low frequency component within 

15 the storage medium 15. Thereafter, the original-image 

output unit 18 combines the low frequency component data 
with the high frequency component data, and performs an 
inverse orthogonal transformation of the corresponding 
image size. Thus, the resultant data is outputted, for 

20 example displayed on the CRT or outputted to a printer, as 
data that can be processed by other image processing 
devices . 
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